INTRODUCTION
Tooth wear, also referred to as tooth surface loss (TSL) or non-carious tooth surface loss (NCTSL), has been defined as pathological tooth tissue loss by a process other than dental caries. 1 Tooth wear has a measurable impact on patient satisfaction in terms of appearance, pain levels, oral comfort, general performance, chewing and eating capacity. 2, 3 The main aetiological factors of tooth wear are erosion, attrition and abrasion.
Dental erosion is tooth surface loss of enamel and/or dentine caused by chemical/ acid action from intrinsic, extrinsic and/or environmental factors not involving bacterial action. 4, 5 Dental erosion may arise from conditions including gastroesophageal reflux Aim To provide a descriptive investigation of general dental practitioners' (GDPs) referrals to Glasgow Dental Hospital and School for management of tooth wear. Materials and methods One hundred and twenty-four patient-referrals were reviewed over a 12 month period. A questionnaire was also completed by patients and three reviewing consultants to identify patient demographics, patient perception, consultant's diagnosis and referral outcome. Results Overall survey return-rate was 67% of 124 included referrals. Males represented 72% of referrals compared to 28% for females (p = 0.001). A significant percentage of patients inhabited the most-deprived areas (59%, p = 0.002). Sixty-one percent of patients were aware of their tooth wear within the past five years. Aesthetics was the primary concern for 54% of patients (p = 0.001). Attrition was the main aetiology of tooth wear in 51% of referrals (p = 0.001). Ninety-two percent of patients (n = 76/83) did not require specialist treatment and were consequently returned to their GDP, referred for hypnotherapy or reviewed later. Conclusion There was a significant association between social deprivation and tooth wear in GDP referrals to a secondary care dental facility. Males aware of their tooth wear for the preceding five years, presenting with appearance as their main complaint and displaying evidence of attrition were more likely to be referred by GDPs for specialist management or advice.
Wales and Northern Ireland demonstrated signs of tooth wear extending to dentine in their anterior teeth, with prevalence of tooth wear increasing with age. 18 Several studies have demonstrated a relationship between gender and tooth wear. Indeed, males are associated with a higher prevalence of tooth wear compared to females. [18] [19] [20] Studies investigating the association between socioeconomic status and tooth wear have mainly focused on dental erosion in children and adolescents. Those studies demonstrated a higher prevalence of dental erosion among patients from deprived socioeconomic groups when compared to less deprived cohorts. [21] [22] [23] Moreover, children living in northern regions of the UK are twice as likely to suffer from dental erosion compared to those living in London and the South-East. 24 In contrast, other studies have identified a higher prevalence of dental erosion in less deprived populations when compared to more deprived cohorts. 25 Further investigation is needed to clarify the relationship between socioeconomic deprivation and tooth wear in adults and whether socioeconomic status can be considered as a risk factor in adults.
According to the General Dental Council (GDC), assessment and management of tooth wear falls under the provision of primary care, as outlined in the May 2011 published • Provides insight into patients' perception of their tooth wear condition, their main concerns and expectations.
• Demonstrates an association between tooth wear and socioeconomic deprivation in patients.
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BRITISH DENTAL JOURNAL 1 learning outcomes upon registration, (L.O number 1.12.1). 26 However, current tooth wear assessment regimes generally do not provide information as to whether the detected tooth wear is pathological and potentially requiring restorative intervention, or physiological as a natural result of age and requiring no clinical intervention. 27 The treatment decision-making process is further complicated by lack of agreement upon acceptable thresholds in rates of tooth wear. 28, 29 This might explain limited availability of published studies related to rehabilitation of tooth wear that are of suitable scientific quality to be included within critical reviews and documented outcomes of various tooth wear rehabilitation approaches. 30, 31 Hence, with the lack of an evidence-based tooth wear management consensus, tooth wear management can become extremely challenging.
Nevertheless, recent technological advances in 3D imaging may potentially provide an objective quantitative means to measure tooth surface loss that rely on physical measurements rather than relying upon clinical subjective indices. 32, 33 This objective assessment of tooth wear is made possible through the rapid capture of 3D digitised images of a patient's dentition, whether directly in vivo or in vitro from dental casts.
The aim of this prospective survey was to provide a descriptive investigation of the patient cohort referred by general dental practitioners (GDPs) within Scotland to a secondary care setting for management of tooth wear and identify outcomes of the patient referral pathway. The survey would assist in identifying associations between certain patient factors, such as socioeconomic status, gender, age, aetiology of tooth wear, treatment needs, and their referral to secondary care and whether they can be considered as tooth wear risk factors that can aid clinicians in diagnosing and appropriately managing tooth wear. Furthermore, the referral outcome would assist in further developing current secondary care referral pathways through potential improvements to referral system and/or GDP awareness.
MATERIALS AND METHODS
A prospective survey study was undertaken at Glasgow Dental Hospital and School (GDH&S) during 1 April 2010 to 30 April 2011. Ethical approval was provided by the West of Scotland Ethics Committee (10/S0709/59).
A tooth wear analysis questionnaire was formulated comprising three main sections (Appendix 1). Section A was completed by the screening auditor to collect patient demographic data and referral information. Section B was completed by the patient during their restorative specialist consultation and addressed patient-perception of their tooth wear condition. Section C was completed by the receiving consultant to record diagnosis and referral outcome. Only patients referred by GDPs solely for tooth wear management and assessment were included in this study. If there were other reasons for referral stated in the referral letter, then the patient was excluded from study participation. A convenience sample of 124 referrals was calculated for inclusion in the study during the 12 month time period. Included patients were reviewed by three restorative dentistry consultants at GDH&S.
Before initial consultation, patient records were reviewed to identify patients referred by GDPs to GDH&S for tooth wear management. Once tooth wear referrals were identified and Section A of the questionnaire completed, the study questionnaire was attached to patients' records and completed by the patient and receiving restorative consultant. Questionnaires were then collected at the end of each new patient consultation clinic for analysis.
In order to determine socioeconomic deprivation level of referred patients based upon the Scottish Index for Multiple 
RESULTS
One hundred and twenty-four patient referrals for tooth wear were identified and included in this pilot study. Eighty questionnaires were completed by patients for part B and 83 questionnaires completed by the reviewing consultant for part C. The over-all return rate of included tooth wear study referrals was 67% (n = 83).
There was a significant difference (p = 0.001) between the number of male and female patients referred for tooth wear management, with 72% (n = 89) of tooth wear referrals being male compared to 28% (n = 35) female. A greater number of referred patients (59%) inhabited the most deprived areas (quintiles one and two, according to the Scottish Index for Multiple Deprivation), this being significantly higher (p = 0.002) than those inhabiting the least deprived areas (Table 1) . Attrition was mentioned as the underlying aetiological cause of tooth wear in 40% (n = 50) of GDP referral letters, followed by erosion (15% n = 18) and 10% (n = 12) identifying a combination of attrition and erosion. There was no mention of the aetiological cause of tooth wear in 35% (n = 44) of GDP referral letters. In 90% (n = 121) of patient referrals, no dental study casts were sent with the GDP referral. Seventy-two percent of referred patients were between the ages of 31 and 63, which represented a significant difference (p = 0.001) when compared to other age groups (19-30 and 64-79) within the study ( Table 2) .
The percentage of patients previously aware of their tooth wear condition for less than six years was significantly higher (p = 0.007, n = 49) at 61% compared to those aware of the condition for six to ten years (n = 17, 21%) or over ten years (n = 14, 18%). The number of tooth wear patients either concerned or severely concerned by their tooth wear condition was significantly greater (n = 71, p = 0.001) than those not concerned by the condition (n = 9, 11%,). Aesthetics was the principal reason for concern in 54% of study patients (95% C.I = 40-60%, p = 0.001) ( Table 3) . Fewer patients reported sensitivity or function as their main reasons for concern at 25% and 12% respectively. Attrition was diagnosed by restorative specialists as the primary aetiological cause of tooth wear in 51% of referrals (n = 42). This was significantly higher (p = 0.001) than tooth wear diagnosed as a result of erosion (17%, n = 14) or a combination of attrition and erosion (32%, n = 27). Seventyeight patients, representing 92% of returned referral questionnaires, were assessed as not requiring specialist treatment intervention and were instead returned to their GDP with a treatment plan, referred for a course of hypnotherapy to address underlying bruxism behaviour or seen for further review within the secondary care setting to monitor tooth wear progression (Table 4) .
DISCUSSION
The aims of this pilot study were to provide a descriptive investigation of a patient cohort referred by GDPs to a secondary care setting for management of tooth wear and determine outcomes of the patient referral pathway. The overall patient return rate of the survey was 67%, which compares favourably to similar studies. 35 Limited consultation time and patients not attending on the day of consultation contributed towards the varying return rates.
Thirty-five percent of GDP patient referral letters examined in this study did not record any underlying aetiological causes for the observed tooth wear. Furthermore, 98% of referrals did not include diagnostic study casts that might potentially assist in identifying tooth wear progression over a given time period and presenting the receiving specialist with a baseline comparison.
The findings of this study demonstrate that referred tooth wear patients within this Scottish sub-population were more likely to be young to middle-aged males inhabiting socioeconomically deprived areas who were concerned by their tooth wear condition for which aesthetics was their main reason for concern. These findings are comparable to other studies investigating different geographical populations where males predominated GDP tooth wear referrals, aesthetics was the primary presenting complaint and socioeconomic deprivation and age were directly associated with tooth wear. 2, 17, 18, 36 An understanding of the demographics and needs of tooth wear patients will assist in delivering the appropriate care that these patients require and seek. Furthermore, identifying the various factors associated with tooth wear, such as bruxism, aesthetic concerns and socioeconomic deprivation, will help towards diagnosing and managing other underlying disorders that might be concomitant with tooth wear, such as stress, depression, eating disorders, alcohol and drug dependencies. 37 Indeed, in this study we identified a predominance of patients originating from lower socioeconomic groupings within the tooth wear referral cohort. This is of particular relevance to the population involved in this study as Glasgow suffers from a 30% increased rate of premature deaths compared to cities of similar socioeconomic deprivation distribution in the UK and more than half the excess deaths occurring in males under the age of 65 are directly related to alcohol and drugs. 38 Referral to secondary care can be considered as part of the overall management process of tooth wear, through provision of a treatment plan or specialist clinical management of severe/advanced tooth wear cases. Interestingly, a substantial majority (92%) of referred tooth wear patients were identified as not requiring clinical specialist treatment. These findings tend to raise questions with regard to the extent of tooth wear management in primary care. Furthermore, the lack of mention of a diagnosed aetiological cause and lack of inclusion of study casts of the patient's dentition at an earlier time point might divest reviewing consultants of valuable diagnostic data. These findings imply a need for increased awareness among primary dental care providers with regard to management of tooth wear, which can be provided through continued professional development.
In order to further improve secondary care provision for tooth wear patients, a more specific tooth wear referral system needs to be implemented. This referral system needs to ensure the inclusion of the diagnosed, underlying aetiological factor(s) of the observed tooth wear and the patient's principal reason of concern contributing towards the referral. Furthermore, the referral letter should also mention any previous tooth wear management attempts carried out by the referring GDP, such as dietary advice, splint therapy, oral hygiene advice and/ or composite build-ups. Dental casts taken previously can be sent with the referral letter or presented by the patient on the day of consultation, as this would present a baseline comparison to the patient's current dentition.
CONCLUSION
Based on the findings of this study, patients referred by general dental practitioners to Glasgow Dental Hospital and School for management of tooth wear are more likely to be males between the ages of 31-63 and inhabiting a socioeconomically deprived area. Generally, patients were aware of their tooth wear condition within the preceding five years and were either concerned or severely concerned by their condition with dental aesthetics being identified as the primary cause of concern. Attrition was determined to be the primary cause of tooth wear and the majority of referred patients did not require specialist intervention. The majority of tooth wear cases were returned to the referring dental practitioner with a treatment plan, referred for a course of hypnotherapy treatment or reviewed by a specialist for monitoring of tooth wear progression. Moreover, these findings highlight the need for increased awareness in primary dental care with regard to tooth wear management and development of current referral system in secondary dental care.
